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6 Finite-element  
7 Finite-volume 
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1 Boussinesq approximation 
2 Navier-Stokes 
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1 Vertical eddy viscosity 
2 Vertical diffusion coeficient 
3 Horizontal diffusion coeficient for salinity and temperature  
4 The speciXc heat 
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1 Advantage of computational 
2 Coding  efficiency 
3 Finite-Volume Coastal Ocean Model)   
4 Marine Ecosystem Dynamics Modeling Laboratory   
5 Dr. C. Chen 
6 Massachusetts – Dartmouth (UMASS-D) 
7.Dr. R. Beardsley 
8 Woods Hole 
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1 Downward shortwave 
2 Longwave radiation 
3 Latent fluxes 
4 Shortwave flux  
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1 Resolution 
2 tracer concentration 
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1 Macro- Scale 
2 Mellor , Blumberg        
3 Clayson, Kantha 
4 General Ocean Turbulent Model 
5 Open-source 
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V components of currents:"station 2"
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2.5 day 10 day






















2.5 day 10 day






















2.5 day 10 day
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In this study, numerical simulation of the Caspian Sea circulation was performed using 
COHERENS three-dimensional numerical model and field data. The COHERENS three-
dimensional model and FVCOM were performed under the effect of the wind driven force, 
and then the simulation results obtained were compared. Simulation modeling was performed 
at the Caspian Sea. Its horizontal grid size is approximately equal to 5 Km and 30 sigma 
levels were considered. The numerical simulation results indicate that the winds' driven-forces 
and temperature gradient are the most important driving force factors of the Caspian 
circulation pattern. One of the effects of wind-driven currents was the upwelling phenomenon 
that was formed in the eastern shores of the Caspian Sea in the summer. The simulation 
results also indicate that this phenomenon occurred at a depth less than 40 meters, and the 
vertical velocity in July and August was 10 meters and 7 meters respectively. During the 
upwelling phenomenon period the temperatures on the east coast compared to the west coast 
were about 5°C lower. In autumn and winter, the warm waters moved from the south east 
coast to the north and the cold waters moved from the west coast of the central Caspian 
toward the south. In the subsurface and deep layers, these movements were much more 
structured and caused strengthening of the anti-clockwise circulation in the area, especially in 
the central area of Caspian. The obtained results of the two models COHERENS and FVCOM 
performed under wind driven-force show a high coordination of the two models, and so the 
wind current circulation pattern for both models is almost identical. 
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